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Abstract 

PROBLEM TO BE SOLVED: To stably extract a white line lane mark by excluding the influence of 
blooming and a smear which are generated by means of a bright light source. 

SOLUTION: An analog image signal obtained by a CCD camera is fetched by an edge detecting circuit 
arid the edge detecting circuit 10 detects a white line edge based on the change of brightness in an 
image signal. That is, when the absolute value &Delta Di of difference between data Di and Di-1 is 
larger than a prescribed threshold value A, the probability of the white line edge exists with the output of 
a comparator 15 as 'one'. The comparators 16 and 17 compare data Di-1 and Di with the threshold 
value B which is set in the neighborhood of the saturated level of brightness in CCD in parallel with the 
comparison operation of the comparator 15. In this case, the output of the comparators 16 and 17 
becomes 'zero' at the time of Di-1>=B or Di>=B and edge data at that time is made to be inavlid 
(EDi=0). 
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[KB] Wi^**fc:J:0»*"f&7'/u-S>'^^5 
*. 

fi-^tix -y v^tBEiss i o tcsx oa*fu rax v S^«KB 

[US 1 (miH«tt#«H84 SoSBfctafr** e&x y 

£<wiftitt3*i.*. bp^>. x-^Di . Di-i vmnt&t 

1 ScottiJit r i j LTS*»x-yyoprtett* , ft6 1 

16. 17Tli. -f-rJ'Di-l . Di fcCCDcOBJj&S 

4. Di-l ^BXtiDi SBT*Wf, JtR 

til 6. 1 7<0tB^^ r 0 j t^rO. -e<OB^)X.y^*-f 
-?* { &l$WkSi"l4 (EDi = 0i:3:4) . 




(2) 



^^¥9-1 9 0 537 



meaft-f-^w^i s*w^<owie«[ j: o ^4 ^> 
mm&T- ?<7)W&$ i>mu<7m%m «t o 1 9!4 v 

£\ -eWB^COX-y^X— *£*&3&£t"4X>y>'*f f — 

flWfctJ v vt Iff- ? c^BJ 4 $ oSMblcjB t T 6&X 
«r8Ea«-r-^<OB.B4$*»WI5<OWjefl[J: 0 i,Bjj* vi* 

[is«3i3] B*Jsixii2tcBEa<oe««iaaeiit:*j 
u^Mtar ft 4 t 5r^© t -r £ 

[00 0 1] 

[fSffl^a-t-iftflHJ'IF] CCD (Charge C 

oupled Device ) tfrMMmfflzJ: 91«6*l*:fiflK 

4 a«*aiS&arfciJW-4 1 »t» 4 . 

[0 0 0 2] 

itmcomn) »B±*>fi*u->v- ^Hawass 

fBS-fflv^Tttaj-f 4*&. -jRtfi«I/-^-?«6 
&® J: 9 9!4 V Srfijffl LT H 4 . 0V 1 l£ M 9 OB 
«J=*f Lfx 7 5^E38-r 4 C i: T'0 1 0 fcflc*- J: 3 (c£ 

£»aj-f 4 i fc reisu-y-?-^ fcttart^aFSSaPft 
4 . B 1 1 WiE**>X -y y»ta#j«o-09*^r. 

[0 0 0 3] HI 10*f- »730 1T'(4, fift?)914 

-r-^Di fc ( i -1 ) #S Or-* Di-1 bfrt>* S. 
<0*£*tffiADi £*aW4. «<A-r-y7 , 3 0 2T»i, 
H^&flfiADi i:L&v^fl[Aff>lfcl»S:ffd. 
L § ^lAtilif-^^x -y i-'fc LT W$fr£ o 
Wtirt&t&xn&Vh*. ADi gAO^, -r-^D 
i ttx-y5/*TMi$rni:*$rU ^-f y7-3 0 3^atf. 
*-f-y:T3 0 3Tt4. x-zi/f-^EDi £ r 0j 
'J7-t4. ifc. ADi >Ac7):®-£. r-^Di «:Xy 



^•C*4fc**L, X-f-y7-3 0 4fcjttf. ^-y^ 
x 7 ^f-?EDi t r i j £.fe. y fs-fi,. 
d^T% EDi = 0(4. *<7)!$<?>T-?Di *«eiax-y 

S'T , ' ! fi:H£i:£»*U EDi = 1(4. Z<r)Wn*r—S> 
Di *>'SI8x>yxT-ft4Ci:SrSi*-r4. 
[0 004] HI 2(4. JJBXy^*»tBMUlfc5H 
3W"4fc»btf>ElBW£jSt-. 01 2teJ3WC, CCD* 

^7*^or^o^^m^{4A/D^mn7 iter a 

/D^$il4. ^i?9l^W»nr—9\t^^^WSn 
2. 7 3^H^iJ(cA^$n. ^-y^-HlSI7 2TW-^ 
Di 5-y^0SS7 3T'(i7-'-^Di-l #aWJ$*l 
4. -r-^Di , Di-1 (4«»HIIfS7 4{=A^$ 
ft. |Bl?1l^[niK7 4T(i«-7 r -^<0l|c0^ffiADi *{ 
3ta}£*l4 (ADi = I Di -Di-1 I ) . 
[0 00 5] HcOffittffiADi (iJtl«ff7 5fcA^S 

mAttfitmtih. ZcoWrS. Ho*6*fffiADi #L 

fcUfflAj: 9** Xc7)X.y is'X'foZ tfrftZIZ 

tttt»7 5<0Hj^U r 1 J i$r4. H^fg^ffiADi A< 
L § v ^ffl AOTT'*)ix»f . X^x -y v ^ t Zix 
tk<m7 5<D&jilZ ro j t=5:4. it«l§7 5*»feffi* 
§ix4x.y yf-^ax-yyf-^^t 'J 7 6fc«#$ 
^4. 

[0006] 

[5%B>1* i M^t«koi:t-4^] kiW. _tffit£5tW 

a^«iajgET-(i. mT^-rras^i-r4 . 049. 

«raat>'h>*;H*itc:Jo^T(i*t[6]mco^-y Vy-i 
ffimWWfr 0A { CCD*> 7<7)tggtcA4 i: yyp- S 

y^txsrtv^d^SrSciL. ai 3. 1 4 M^-r 
«k a l:cc Dco«?tlE^rfi]-Cft4H®^^^B>14 

d t . H l 5 tzjRt X 0 ifzyjv- 5 yf^x 5 7t i 4 
0JJ4 v^t v-^ i: IBiaw^x -y ^'5:^4. 

c?ttaiO»SA<®<=3:4. 

[0007] JUBPUHWIB LT***lfel, 

coT-ftoT,--e^sw<4. wz^ftmzj:*)ft±-?z>zr 

[0008] 

[^S5:M^r4Jtrt^K] %IS}^h>*/^(CiS(t 

0yl±-t4 7';U- = >'i/^^x = T{i. Stt»A*? 
(CCD) CJ:4*4SttWU A OW=JtLTV^4. Clfl 
tcJtL-T, eiau-y-7-^e0B^4$li:CCDco6afaix 
^W=art4CkJl»Tft4. 016(4. fiJRW'-yv 
fc 5 yymf* 5 7t «t 4BS4V>«S<0^$: 
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{00 0 9] *ftWTtt, XTFs^mSrtrd* 

-^x-y^fcteLfru^C-TS. .I<0£:£, 04><o 
fjjgffi (L&VMIB) *iBJi&$<5D!&*QU's/l^9 0~-- 9 

[0010] *OJlfrW&fgi*^Ki: LT. M#g 1 1 

[0011] «IBCiStti»rt*0^-y K9-f h 

A«-T-i>. ZCO£o%M^*$.Ttf&±?hifr&. ft 

mm) s^s. 

[00 l 2] o£ 0, ^STtiyyu-sy^j^fC 

46, ^v^ST(zi:l>^coxv>''T-^(i7';U-5 

LT \^hftmzZ CCD tfflKW6HB5ri6li3K*i 
-5. ioT. y^-S^cO^±LTOSeg<73CCD 
OttffiriBIMrfocatx .y ^*SM»mtCBi« 5 TCO 

HHffcSftt-c**. if*«2{ciEjgo%Bj-c' 

*. x-yy-r-^isSMt^BHi, ccDcos^iM^fi 
o x -y & -f - fzm&ik-rh . zvmWi. fiv-^yy 

[00 13] 

(»i«saft<o»!B> jar. <rco»««:juMfcLfc*i 

x-y^tbmsstcKoa^.. isix.yi^ajEssfcfcvvc 
r^n^«fi^HB«$osMfcfca^*ettx-y 

^i±5-r&. Cl<90£. x-yS/*8tHiEI»'Cli. CCDcol&ft 



wattle— v-7—?*ttSM-*. 

[00 14] Hl*>X*yBKBI3«U OfcfcWC. cc 
D;«r>9j&»&OT-*-n2 r B«e#l±A/DSaiBi lfc 
A* 3*1*. HA/DSSUB1 l"Ctt7-*-o*Ti««# 

f i^^S&T-rm? -y 12.13 fciffifllfcA 
5-yf-BKl 2T'{ir-*Di 

. Di-1 fcHW0Kl4fc:A;&3;h.. RjRJU9l»14 
•Ctt#"r-^<Oifc^)ie«fl[ADi **J«BS*L4 ( ADi 

= I Di -Di-1 I ) . 

[00 1 5] ^Of&*fffiADi (iftlKHl 5{CA^)$ 
*U Hftttttl 5T{4H<9f&*fffiADi fcJSrJfcOLSv* 
<lAir#Jt!K$;ft.&. L# WlAt4Wf£-f-:? 

6. £<9*£. £*D»ft««ADij6«L&v^AJ:9:*S 
WfUi\ fttfe&l 5c0JU^(i r l j fc$r*.-£Oii: 

«4. H&r-^Di 3&«attxv^**tf^rifitt3&«**i 
M^^fiiADi #L*v*ttAj2nrc* 

*iHT, it^tSl 5^a^{4 ro j COCtti, 
Mfli-r— ^ D i tffittx -y $/** * 4 ^ £ t JBft-t 
4. 

[00 16]-*, Jt©f§l 6£<±. BtSlT-^Di & 

Di-1 2Slt/L§^fflB^A*$iti>. ££T, L^V^fiS 

H.mX'fo "3 . C C D <0^H * S U^^UO 9 5 %gJS 
fcRj£S*tTH4. £«k*. Di-1 <BT%il(fit<fi 
«S1 60fflW4 r 1 j Di-1 SBT'feWfJt® 

Is 1 6<0tU^JI4 r 0 j 4fc, Di <KX'htl\f 

ttmsl 7<7)iHjM r i j {c^ij. Di SBT'&ftlilfc 
©SI 7<7)&Mi r 0 j 

[00 1 7] o*>5, IH&x-^Di . Di-1 ^>ag&S 
*«L#v>fl[BJjLhfc**£fctt. Sfffl<S*r-*Di . 
D i-l 5 >^XiiX 5 TX'fo&Z t Srjglft-f 

4. *^>4i^W4, f^i-yyf-^S: 

mmt-t^< . itnss 1 6 . 1 7oai^i* 1 r o j tc@^ 

$#1.4. 

[00 18] 1H881 5-1 7<0{iJWiANDy-M 
8lCA^$ft, ANDy- h 1 8T>tiitR»l 5 — 1 7 
tf0fli^* 5 *tc r i j -cfcfttfx-y j/'f-^EDi h LT 

r l j *<tb^$fi-l>. x 7 yf-^EDi *«rij x-S> 
iZbit, B«r-^Di ^'Koa^x-y^"cJ)l»£t 
SrSWc-^i. 4fc. Jt«HSl 5- 1 7nmjiwrtUi* 
*<r0jtJ)ti(f. x 7 yf-?EDi fcLTTOji* 



Di ti. x-yi/x-^^^ »J 1 9fc«ff3n*. 

[ o o 1 9 ] ±tex> y ^aiiHiss i otzx ossk 

, Di-1 a&OttftfeADi £%lliL (Xf7710 
1) c H^UWlADi #L*v*ttA (x 7 ^LTt 

I) (^.fvTl 0 2). ADi SAT£>fl{£. 
H-f- ? D i <±x / vTliSrl^ fc LTx -y i^r-* E D 
i 5r r 0j \,z7*)T-fh (XfvTl 04) . 
[00 20] ADi >AX'htltf (Xr-vTl 02#Y 
ESOi§£) . ffl&x-^Di **a*SU.«/-i'*'C*>Snri§ 
te#S>&fc ITXT771 0 3lzMtS. XT7710 3 
Til. i§BOH&7-'-?Di #L£^<IBJ;9M^ 
<. B.o ( i-1 ) #B<0B«7*-^Di-l *<L§vMB 

1 0 2, 1 0 3**#fc:i«e ! HflQ3*tfUf . X-y ^t'-* 
EDi (c r i j 5-^. y h-T-S (^f'yri 0 5 ) . 4 
Jfc. Xf771 0 2.1 0 3<^^A>*^fflj3'J£:ft. 
nif. x-yj/f'-^EDi £ roj tc^'JT-fl. (Xf 
771 04 ) . 

[002 1] ^ LX . ±ieco J: 3 tc^rt £>ixx -y i^- 
?EDi £fflv\ 0^L*uCPUfcJ:»)e**£*SI 

BfiaeB TwItr. Ba^Tl./J U^W^-frt.l.TA 

'[ o o 2 2 ] mz, *m&<F>Bmizwhw&imm- 
%>. 

( a > ftMRr/h >*/U[*lt,Zt5\\Xtettfim<7)'^-y 

jLo%x.-vi;m&&mzi;h.i£. af«-r-*Di <obj& 
[0023] ( b ) ^mtmrnrnxa. etfc^x - y &n 

tfJSSS (HI 2#K3) ±(CJtKSsl 6. 1 7& 
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trANDy-M8SriijDL^vltSr«mi:'ri.*^ d 
x -y ^-7-- ^ C: b #T'£ S . 

[0024] ( c ) ^mmeommx'ii. m 1 tc^-rx -y 
^amissi o»«j£t^K>. ^accanx-y^§:^ 

ft-f&ZttfX'ZZ. HP"fe. lBffifl-COH&Sr.X^lH;: 
EWSi^ -?-Wf^^'j7-'-^5:fflV^-Cx.y>''^aS2rtf 
0 WrSlzi* , lift *R 0 iMf 8*13 1 , *<9f£?)x y ^ 

o a*$ra« 6x -y & c t . x -y 

tci: v i7 5^jiai«ia*5iart-* t ^m^mx-h 
z<dm^. m?m2cr>T)vzfvxMzm.'>xmntf 

[0025] (w.2<7)mfo<v&m) issmi v>m&m 

Tfc^^Sc^fSjco i , ( i - 1 ) #gcoli0r- 
^Di . Di-1 <^mi} { yfl—$.y^XS.TeOf^U-K 
IV ( L# V>fiB ) «fcO^#v^gA^W^L, *WpJjg 

LtztiK ZtLZTiZCD£o{z%.wr$>. B3(z 

iwmcomzizx'zm^ztwh&. ffiot, mscox 

o=6r^-, ^-^BaT-'-^Di , Di-1 tmX'\±7)V 

- s ^ i: x $ r (c J: h x .y i, mfr $ 

[ 0 0 2 6 ] *m2co^JEtom«T'{i. B«fl 

m^i3ftsx<y^£b[3ig§$r^-r. ^4^-ov^T. m 

iESBl<05liSOJBJIStcti»t4x.y5^ttilig» (El ) b 
com*$-Wc|ft0fl-rs. ^rfe. 124 TW. fJie^l 

b&mcommzttLxm-cvtm-zttL. zcomwzm 

[002 7] 04tfOX>y^a3[lISS2Oti3V^-C. A/ 
DSSKB1 1 ^TA/D^m^iXTtx^'^^®^-^ 
{±. 77fHI82 1, 22. 23. 24. 25^)10. 
Zcom. 7-v1-®&2 IX'IZt— ^Di+1 
K2 2T'{ir-^Di 7 -y^-[HllS2 3 -C'te-f- ? D 
i-1 5-yf-HIB2 4 T'tir-^Di-2 *^ 5-yf-IU 
SS2 5-C'tiT-^Di-3 A<tti^^ixl». 

[0 0 28] ffiMBMl 4tli. r-^Di . Di-1 
<?»MO*6«fflADi ^a^^fi, ifcl^Si 5X'li. mil 
^O^ilADi bL^^mA (XyytLtWi:' 
ofr£n%i-&f.zfrcr>m) btf±>htmZii.Z>. Z(Ob 
ADi >AX'hti\£. YcMmi 5^atj^jii r 1 j t 
^rS (121 tPl^) . 

[0029] WitX . *x y y^ajEgg 2 0 T'{±, JtR 
S26. 27. 28. 2 9*<l5(t^^TVM>. *LT. 
it«?S2 6T'<±. -r-^Di+1 A>-LI'V^faB (7";U-S 
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§*U Jt&£2 7-C*ti. x-^Di tfL^ffiBiOt 
/J^V^rt^JJtSftS. 4fc. it®S28T'{i. 7-' 
-*Di-l VMIBi 9 fc/hSnjWSjto&WS 
tl. Jt«S2 9T(i. f'-^Di-2 #L.£V>ffiB<J; 9t 
^$V^>§*^fi|^$^S„ #£ts&S2 6-2 9cOJt!& 

[00 3 0] Jfc««l 5St/J:bl^2 6-2 9c7)ai^{i 
ANDy-M 8{cA:*l$fU>. -tUT, ttl&Sl 5. 
2 6~2 9<9tii7J# f :£T r l j <7)B*K Mtex-^Di (i 

[00 3 1] B^.?)V^j!StcJ:&7";l'-5>' 
/«lUS7tJ:oTf-^Di+l , Di , Di-1 , 
Di-2 <7)^-ftifrtfL%^mB£r)i>Jz%<%titf^ * 
ftCHWSH«ft2 6-2 9<Wil**« r 0j fcfcO. 
ANDy-M 8*»^ai*$fLSX-ys/-f— ^EDi 

[0032] aKOfctfMBfflC i#Uf . ±SBS 1 ^I<?) 

5 TWHJifc ( U'-^Jl^B ) t (VitnZft 3 MtteofHi«£ 
[0033] ( » 3 <r>mm<r>&m ) ifcfc . #&HJ!£ ft* 

«t. e«ttaj0»-c'Xv>'**«iaj't4iB, r-yrx-yv* 

t^yX y^'tC^-itTttttJ-rS. ££t\ 7771 

lt\ r »/ rx -y i/fc yx -y i/'t KoviT^r >j >- 
i-yyj:^ >x y i; awjtoBPgT-r •/ TX -y v\ 

L77/i7i''i:/>»'X7yc0*ji(. XJi. ^yx 

•y w&w. xi±t 7 7x -y yiocissr 

?C0X y>-'{ig£;-f 

[0034]^. *H#£«om-C'<i, IHO 
i#g<7)H®T-^Di i:, iftKStLTWafcnWR 
fc'Wiflfc < i - n ) . ( i +n) #BfOli(£T-^D 
i-n. Di+n tt«BLT, £ft^«W&BJ}.i> £0 
M^<t 9_kfeS-x y ^'fctMW* . 
[ 0 0 3 5 ] 12 5 li. *HSfic0Jg®(c*5tt^x y i?8tai 



05^x.y^tii[Hl8S3O{i. BSlK&tt 
§fl^2OC0ng>'7M^yx^3 1. 3 2S:*L, Cl 
il^l^'-X^ 1 . 3 2tCCD^^7*>«o<?)Ditn fl 
^'A^$ix5ts y7M/y'X?3 1Kli;Di ft^- 

C<?3^<0#ft#Di-n , Di , Di+nliCCD 
?<r)T-1-uy$tf} £[2lB&cOA/DS:&#§T-f \s$)V 
ftLfctWTfcl.. ±fe#ft^-Di , Di-n , Di+n <± 
**iWJnJ|t«3 3 , 3 4, 35 KATjSix, £tf>Jn* 
£|3 3~3 5-CliDi . Di-n . Di+n tCb^VMITH 
L (x-y V tLX^mfrt' o^m^i-htzibcom) 

[003 6] tvmkCD&m^ (Di-n +THD . (D 
i +THL) . (Dl+n +THL) i:±KfS-*§-Di-n . 
Di , Di+n fc{±. Jt«£ff3 6, 3 7. 38, 3 9tA 

73tS, Di+n >Di +THLcOB#(C r i j UUVtts: 
0. tiM^3 8cr>lHMi. Di+n >Di-n +THL<0^ 

fiANDy-h4 3^A^$ill>. — Jrbte#53 60 
ttJ^fi. Di-n >Di +THL«8$C Ti j ^^i;^. 
9. J:bKS3 9CDJii73li:. Di-n >Di+n +THL^ 
iZ r 1 j dfL^it«S3 6, 3 9«0£il^ 

(i A N D y- h 4 4 £ A^ $ tlh . 
[0037] ±lBifc^Sff3 6~3 9^«k?»J:b«^f^i: :s F 
ffLT. VcXBStA 0. 4 1,4 2T'{i. r-^Di+n . 
Di , Di-1 i:US^«B (7";L'-Sy/i:7S7«W 

Di+n <B, Di <B. Di-1 <BXhtl\f, ZillZtf 
m-thtm^4 0-4 2cr>£J]tf r l j ^/^^ 
Di+n SB, Di SB, Di-1 SBT'fcfllf. -ttllZtt 
jE-r5Jt©tff4 0-4 2c7)ai^A J r 0j h^5, 
Di+n . Di . Di-1 a<L£vMfiBJilLi:>5r£.ri:{±. 
f-^Di *f7";l—5y^XSTT'S>S-t5:-&i»f 
4. 

[0 0 38] mi21t«S4 0~4 2cOJil7)Ji. ANDy 
-h4 3SLf4 4twA^SiX4. L*»LT. ANDy- 
b4 3<r>\&tiifi r 1 j co^, T-y7*X.yi/*i^CTV^ 

fcfJ^Six. 4 4<otByW r i j ob#. y^yji-yiStf 

x >y s^jaSJRliHin L=5:<-^ * U . 
[0039] 4sSdfeeO»}BUJ:fLtir, BBSLfc^SlttO 
JBJBCTBE«UfcS6«KJniT s tlTC*r«»»S»r 

LT . r 71 y i^* t ^"^ >x y v t Sr^-T^ Ji^t 

Wft±.-fh. Zcvm. Hffif-'-^Di+n , Di , Di-1 
coBB5$^L#v^Bi0t^:#tttL(f. V)V-^y/ 
^ 5 Tic J: S^cox -y i/'r-^ i: LT»Hrt" S 
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4. 

coo40] (mmmkoBm) mz^ m#m2izn 
4. ^z*). *mm<?>&mx-te. mmftowhuxmiz 

<. *LT. CCD<0®^l5ii*fS]tcov%TH3l.v^M 

a 6 . 7 ox v s^«iaj«fflMcft - j r . j&mwmom 

SBrmoBSHfcFy o k o . mjMttWK&t ate 

[0 04 1] 06mfvr2O lt(«*|S]<0 

Bf^#^-5r^-r i r 1 j (C. MJ}fil?)W3m-w£^~t 
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